Temporal relationships between levels of circulating NO derivatives, vascular NO production and hyporeactivity to noradrenaline induced by endotoxin in rats.
Lipopolysaccharide (LPS) induces early (within 1 h) and delayed (after several hours) impairment of vascular reactivity to catecholamines whose mechanisms are different, although they probably both involve nitric oxide (NO). Temporal and quantitative relationships between hyporeactivity to noradrenaline and NO production were investigated in a rat model of endotoxaemia allowing to clearly distinguish the two phases of hyporeactivity. Anaesthetised rats were infused with LPS (14 mg kg-1 h-1) for 1 h. Pressure responses to noradrenaline (NA) and circulating NO derivatives (nitrosyl haemoglobin, NO2-, NO3-) were monitored for 5 h after the onset of infusion. Reactivity to NA and tissue cyclic GMP level were also assessed ex vivo, in aortic rings taken at different experimental times. LPS-induced early hyporeactivity to NA was associated with a moderate but significant increase in plasma NO3- level, without any significant change in concentration of the other circulating NO derivatives. Neither reactivity ex vivo nor cyclic GMP content were modified in aortae taken after 1 h of LPS infusion. By contrast, delayed hyporeactivity (5 h after the onset of LPS infusion) was associated with a large increase in all circulating NO derivatives (up to 2.5 fold), enhanced aortic cyclic GMP level and aortic hyporeactivity ex vivo. Pre-treatment of rats with NG-nitro-L-arginine methyl ester (1 mg kg-1 i.v.) entirely prevented early hyporeactivity and rise in NO3- concentration. In addition it attenuated in comparable proportion both delayed hyporeactivity to NA in vivo and circulating levels of NO derivatives. The results confirm the involvement of NO in the two phases of hyporeactivity to NA induced by LPS. They strongly support the view that a circulating factor is involved in triggering endothelial NO release during the early phase, whereas the delayed phase is associated with a high production of NO in vascular smooth muscle resulting from the induction of NO synthase.